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What’s might be at Stake? 

El Niño, Global Price Shocks and Food Security in Nepal 

 
Paul Dorosh*, Xinshen Diao*, James Thurlow*, Pankaj Koirala**, Krishna Timsina***, Timothy J. 

Krupnik**1 

1. Introduction  

 

Over the past decades, climate change has brought about numerous detrimental consequences 

for agricultural production in many countries, posing a substantial challenge to the economic well-

being of farmers while affecting national and international economies (Rosenzweig, et al., 2013; 

Koirala et al., 2022; IPCC, 2023). Meteorological data specifically indicates that extreme weather 

events are occurring with unprecedented frequencies, intensities, and durations. This includes 

events associated with variations in the El Niño – Southern Oscillation of ocean currents, such as 

unusually dry weather in June through August in Nepal and other parts of South Asia (IPCC, 

2023; Rojas et al., 2019; Department of Hydrology and Meteorology, 2018). For example, during 

the El Niño year of 1992, a particularly severe drought occurred in Nepal, contributing in part to a 

17.7 percent fall in rice production relative to the prior trend (Bhuvaneswari et al., 2013; Sharma, 

et al., 2021). Current indications are that another El Niño – related drought may already be 

underway in 2023 and into 2024 (Australian Bureau of Meteorology, 2023). With the extreme 

weather events, global economies have experienced a number of recent shocks – for example 

those associated with the COVID-19 pandemic and conflicts in countries such as the Ukraine and 

Russia that are important exporters of agricultural inputs and goods (Diao, et la., 2012; Diao, et 

al., 2022; Arndt et al., 2023). As such, this research note explores the implications of a range of 

agricultural productivity shocks including but not limited to those resulting from a possible El Niño-

related drought in 2023 and extending into early 2024 (coinciding with the monsoon and post-

monsoon seasons). 

2. Methodology 

 

This study utilizes the Rural Investment and Policy Analysis (RIAPA) data and modeling system, 

which includes a Computable General Equilibrium (CGE) model for the analyses (International 

Research Institute for Climate and Society, 2023). The CGE model includes equations 

for economic linkages between sectors, households, governments, and the rest of world, 

including factor markets (land, labor, and capital), product markets, household incomes and 

expenditures, savings and investment, government, and the rest of world (external trade and 

transfers, etc.) The database, a 2019 Social Accounting Matrix for Nepal, includes 90 production 

activities (economic sectors) and 15 household groups (five per capita expenditure quintiles for 

each of three types of households classified according to source of income: rural farm, rural non-
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farm, and urban households).2 A linked poverty module models individual households using data 

from recent household surveys. 

 

In determining the size of production shocks related to El Niño, this study analyzes time series 

data of global El Niño events from 1961 to 2017), national (yearly and seasonal from 1980-2017) 

drought events, and production data (yearly from 1961-2021) for selected crops: rice (grown 

primarily in the summer season), maize (spring and summer season), wheat (winter season), 

banana (perennial), potato (grown mainly winter), mustard (grown mainly in the winter), and 

soybean (also grown mainly in the winter). The data for global El Niño events were collected from 

the Australia Bureau of Meteorology (Australian Bureau of Meteorology, 2023), while Nepal’s 

yearly and seasonal (i.e., summer, autumn, winter, and spring) drought events were extracted 

from (Sharma, et al., 2021). Similarly, yearly production data were compiled from the Food and 

Agriculture Organization (FAO) (Food and Agriculture Organization of the United Nations, 2018). 

To make the data usable for analysis, we went through the following steps:  

 

• Each Global El Niño event was assigned a value of `1’ or `0’ for a year (considering the 

seasons associated with the crops above) with El Niño event or without event, 

respectively.  

• Each yearly national drought event was assigned a value of `1’ or `0’ for a year with a 

drought event or without event, respectively, considering the seasons indicated above.  

• Each seasonal drought event was assigned value of `1’ or `0’ for a year with drought or 

without an event, respectively.  

• Crops grown for each season and respective time series production (in MT) data (mostly 

from 1961-21) for rice, maize, wheat, banana, potato, mustard, and soybean were 

obtained from FAOSTAT and transformed to calculate the 5-year cantered moving 

average and percent changes in production, as explained below:  

 

We first calculated the 5-year moving average of each crop’s production calculated by accounting 

t-2, t -1, t, t +1 and t +2 years to be able to analyze the percent change for each crop’s production 

compared with its moving average. In doing so, we calculated percent change for each crop’s 

production for year t compared to the moving average of its own production for t -2, t -1, t, t +1 

and t +2 years, again assuring the seasons indicated above for each crop were considered. Since 

interaction between global El Niño event and droughts can affect the production of respective 

crops grown in different seasons, we only considered the percent change in production for each 

potentially affected crop. We also calculated percentage change (=  
𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛2001− 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛2000

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛2000

 𝑥 100) for 

each crop across the years. This allowed us to observe changes in historical production, in 

particular El Niño and drought years, in comparison to normal years. While we recognize that 

there are other potential factors in addition to climate, this analysis is designed to provide 

estimates of the potential range of economic effects of these potential productivity and price 

shocks associated with El Niño in Nepal.  

3. El Niño, World Markets and Nepal’s Agriculture 

 

 
2 Each type of household is classified based on five per capita expenditure quintiles according to source of income: 

rural farm, rural non-farm, and urban households.  
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The changes in sea surface temperatures linked to the El Niño Ocean current oscillation have 

raised concerns about the possibility of increased temperature and drought severity in Nepal in 

2023-24 (Glauber et al., 2023). Reduced precipitation availability could affect both crops and 

livestock, with cascading effects on overall production and farmers' incomes. If El Niño-related 

effects result in reduced agricultural production in India and other countries that both produce and 

consume, international prices of rice, wheat, vegetable oils, and other products in world markets 

may experience an increase. These changes could affect Nepal as well as other countries.  

 

In 2016, during the most recent El Niño year with a notable decline in production in Nepal, the 

combined output of maize, rice, and wheat decreased by 7.2 percent (12.2 percent compared to 

a consistent growth trend) (Figure 1). In that year, rice and wheat production fell by 10.2 and 12.1 

percent, respectively. However, maize production increased by 4.0 percent. These varying 

observations highlight the diversity of Nepal's agricultural environments, the seasonality of 

agricultural production, and the variable effects of non-climatic factors, such as technological 

change and progress affecting production. 

 

 
Figure 1: Annual cereal production in Nepal from 2001-2021.  

Source: Authors’ calculations using FAOSTAT (2023) data (Food and Agriculture Organization of the 

United Nations, 2018). 

The most significant decline in agricultural production over the past sixty years happened in 1992. 

During that year, rice production dropped by 17.7 percent compared to trend production (defined 

as the 5-year cantered moving average). Wheat production also experienced a decrease of 7.5 

percent, while maize production increased by 3.9 percent (Figure 2). 
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Figure 2: Rice production (Actual vs. trend with 5-year cantered moving average) through 1961-2021 with 

the years indicating major EL Niño events.  

Source: Authors’ calculations using FAOSTAT (2023) data (Food and Agriculture Organization of the United 

Nations, 2018).3 

 

It's noteworthy that only 37.0 percent of the land cultivated with rice in Nepal was irrigated in 1992, 

at 1.37 million hectares in that year, which coincided with the severe El Niño event (Food and 

Agriculture Organization of the United Nations, 2018). The irrigation coverage, defined as the total 

land area that could be potentially irrigated (e.g., where farmers may have access to irrigation 

technologies or facilities) as a share of the total rice-cultivated area, was approximately 59.9 

percent from 2014 through 2021 (Food and Agriculture Organization of the United Nations, 2018). 

Nonetheless, it is important to note that while farmers may have access to irrigation facilities and 

technologies, many rice farmers in Nepal choose to not actively irrigate their crop. Evidence 

suggests that most farmers prefer to wait for precipitation in the form of the onset of the monsoon 

rather than irrigate. A few farmers also apply more than a handful of irrigation events to rice, even 

when the climate is not favorable (Urfels, et al., 2021). The analysis of data from 2010 and 2016 

indicates an average rice production shortfall compared to the other years of 11.2 percent, which 

is only 16.2 percent (lower than the 13.4 percent) over all three El Niño years. 

 

These shocks may therefore be considered as representing an upper bound for productivity due 

to a severe El Niño event. Improvements in irrigation access and use, varietal drought tolerance, 

and management practices may reduce the size of such effects, even if the temperature and 

rainfall in 2023-2024 are the same as in 1992. Additionally, as indicated in Table 1, production 

losses in other years, specifically in 2010 and 2016 during major El Niño events, were smaller 

than in 1992. Therefore, we consider the average losses of these three years as the most 

 
3 Note that even areas with potential irrigation can still lack sufficient water, particularly in dry years, to sustainably 
support irrigation (Risal, et al., 2022; Pandey, et al., 2023). 
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potentially likely outcome for 2023-2024 but present results for the shocks from each of the three 

years in this paper's analysis.  

 

Table 1: Crop production of Nepal during major El Niño event years 

Year 

Rice 

(mid-Jun - 

mid-Dec) 

Maize                    

(Feb-Sep) 

Wheat                   

(Nov-April) 

Banana                 

(year 

around) 

Potato               

(Sep-Feb) 

Mustard                 

(mid-Sep-

Mar) Livestock** 

1992 -17.7 3.9 -7.5 -1.5 0.1 -8.4 -5.5 

2010 -10.1 -6.4 -3.5 -16.8 4.1 3.9 -3.9 

2016 -12.3 -3.5 -7.8 0.0 0.3 4.5 -4.6 

Average -13.4 -2.0 -6.3 -6.1 1.5 0.0 -4.7 

Notes: (i) * Crop production losses estimated from historical production data as percentage deviation 

from 3-year cantered moving average; and (ii) ** Livestock shock estimated as 50 percent of shock to 

total cereal production.  

Source: FAOSTAT (2023) data and authors' calculations (Food and Agriculture Organization of the United 

Nations, 2018). 

 

3.1 World Price Shocks 
 

Increases in world market prices of rice, wheat, petroleum, and other commodities also have the 

potential to affect Nepal’s economy through increases in domestic prices. However, the 

correlation between prices in Nepal and prices in world markets is not perfect due to several major 

factors. First, there are major quality differences (positive and negative) between goods in Nepal 

and those in international markets. On the positive side, some of Nepal's production, being 

specialized in specific agroecological and market niches, can command higher prices. However, 

the quality of many products that are produced on a small scale by numerous farmers, generally 

do not meet quality standards. Second, seasonality of agricultural prices differs between domestic 

and international markets due to differences in the timing of major harvests. Third, there exists 

substantial transport and marketing costs between world prices at major ports and markets in 

Nepal.4 Finally, perhaps most important, India’s trade policies, including tariffs, non-tariff barriers 

and quantitative restrictions (quotas), further increase the friction between domestic and world 

market. 

 

As shown in Figure 3, from January 2019 through June 2023, domestic prices of coarse rice 

(wholesale, Kathmandu) were generally below the estimated import parity prices of rice sourced 

from Delhi wholesale markets and the import parity prices of Thai rice (A1, fob Bangkok). 

Somewhat surprisingly, Kathmandu prices are more closely correlated with Thai prices than with 

India prices (correlation coefficients of 0.56 and 0.25, respectively) and the results are consistent 

with the previous findings (Timsina, 2023).5 This may be due to efforts by the Indian government 

 
4 Note that apart from periods following poor domestic harvests, India generally permits private sector exports of rice 

to Nepal (although exports rice seed and paddy (unmilled rice) are restricted. Most of the rice India exports to Nepal 
is parboiled (“steam rice” or Sambha); the remainder is “half steam”. The main trade route for rice is through the 
Sonauli border in Uttar Pradesh, India. Several problems result in delays and increased costs of transport, however, 
including long waiting times for trucks (2-3 days), absence of warehouses for storage of goods, and a slow manual 
documentation process (Hussain & Sinha, 2019). 

5 The correlation coefficient between Delhi and Bangkok prices for the same period is 0.378, i.e., between the levels. 
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to stabilize wholesale prices in major cities, while allowing the sales’ price of India’s rice exports 

to vary with the world market. In particular, the ratios of estimated import parity prices, for 

example, Bangkok to domestic prices averaged 1.3 (with annual averages ranging from 1.29 to 

1.32), while the ratio of Kathmandu to Delhi prices averaged only 1.16 and declined from 1.27 in 

2020 to 1.01 in 2023, (Table 2). 

 

 
Figure 3: Domestic and border prices (NPR/kg) of rice of Nepal through 2019-23. 

Notes: (i) Import parity price ex: US is based on the export price of A1 rice from Thailand; (ii) Import parity 

price ex: Delhi is based on wholesale prices of coarse rice in Delhi; and (iii) The Kathmandu price is retail. 

Source: FAO (2023), World Bank (2023), Government of India Department of Consumer Affairs (2023) 

and authors’ calculations (Food and Agriculture Organization of the United Nations, 2018; The World 

Bank, 2018; Government of India, 2023). 

 

The links between Nepal's domestic wheat market and international wheat prices are even less 

direct than those for rice, given the existence of major wholesale and retail markets for various 

products in the wheat value chain, including grain, flour, and various types of bread. While the 

wholesale price in Delhi has remained relatively stable in Nepali rupee terms, the world price of 

wheat has increased by 64.0 percent compared to the Delhi price between January 2020 and July 

2023 (Figure 4). 

 

On average, retail prices of wheat flour in Nepal were 76.0 and 51.0 percent above import parity 

in 2020 and 2023, respectively, in contrast to 18.0 and 10.0 percent in 2021 and 2022. This 

suggests that price spreads in the COVID-19 pandemic years of 2021 and 2022 may have 

reflected Nepal's trade policy, which prevented domestic prices from rising with world prices 

during those years Similarly, these price increases show a positive correlation with an expanded 

area under wheat cultivation of 707,505 ha, 711,067 ha, and 716,978 ha in the years 2020, 2021, 

and 2022, respectively (Ministry of Agriulture and Livestock Development, 2022). 
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Table 2: Domestic and border prices (NPR/kg) of rice and wheat of Nepal through 2019-23. 

Commodity/location Price 

 2019 2020 2021 2022 2023 

Rice      
Kathmandu Coarse*          47.9           47.3           48.8           48.8           58.0  

PM ex: Delhi Coarse**          55.7           59.3           54.8           55.9           58.4  

PM (Thai A1) ***          51.1           62.3           62.2           64.8           76.3  

PM Delhi/Pd 16.5% 26.8% 13.8% 14.6% 1.0% 

PM Thai/Pd 6.7% 33.1% 28.6% 32.6% 32.3% 

Wheat      
Kathmandu Flour*          50.9           63.6           55.0           70.4           58.0  

PM (ex: Delhi) **          47.0           46.2           46.5           51.7           51.3  

PM (ex: fob US Gulf) ****          31.0           36.2           46.6           63.8           59.1  

PM Delhi/Pd -7.3% -26.7% -14.1% -25.3% -42.1% 

PM Thai/Pd -38.7% -42.2% -14.4% -7.6% -33.3% 

Notes: (i) * Retail price; (ii) ** Import parity prices ex: Delhi are based on wholesale prices of rice and 

wheat in Delhi; (iii) *** The import parity (Thai) is based on the export price of A1 rice (Bangkok); and (iv) 

**** The import parity price ex: US is based on Wheat (U.S.), Hard Red Winter (HRW), Gulf export prices.  

Source: FAO (2023), World Bank (2023), Government of India Department of Consumer Affairs (2023) 

and authors’ calculations (Food and Agriculture Organization of the United Nations, 2018; The World 

Bank, 2018; Government of India, 2023). 

 

 
Figure 4: Domestic and import parity prices (NPR/kg) of wheat for Nepal through 2020-23. 

Notes: (i) Import parity price ex: US is based on Wheat (U.S.), hard red winter Gulf export prices, (ii) 

Import parity price ex: Delhi is based on wholesale prices of wheat in Delhi, and (iii) the Kathmandu price 

is retail. 

Source: FAOSTAT (2023), World Bank (2023), Government of India Department of Consumer Affairs 

(2023) and authors’ calculations (Food and Agriculture Organization of the United Nations, 2018; The 

World Bank, 2018; Government of India, 2023). 
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4. Modeling the Impacts of El Niño on Nepal’s Agrifood System 

 

In this study, we use a computable general equilibrium (CGE) model of Nepal’s economy that 

describes the economic linkages between sectors, households, government, and the rest of the 

world.6 The model includes equations for factor markets (land, labour, and capital), product 

markets (supply, demand), household incomes and expenditures, investment, government, and 

the rest of the world (external trade, etc.). Various poverty measures and nutritional outcomes are 

estimated in a separate poverty module that simulates outcomes for individual households using 

data from recent household surveys. The database of the model is a 2019 Social Accounting 

Matrix for Nepal with 90 production activities (economic sectors) and 15 household groups. 

 

4.1 World Price Shocks 
 

World prices of wheat, palm oil, crude oil, natural gas, and fertilizers rose sharply between June 

2021 and April 2022, as the world economy recovered from the COVID-19 pandemic shutdown. 

Adjusted for overall inflation (as measured by the US CPI), real prices of these commodities rose 

35.0 percent to 107.0 percent relative to June 2021 (Figure 5).  

 

 
Figure 5: Percent change in world price shocks, 2021-23*. 

Notes: (i) * Prices are measured in constant US dollars using the US CPI as a deflator. 

Source: IMF IFS data (2023) and authors’ calculations (International Monetary Fund, 2023). 

However, by June 2023, prices of most of these commodities had again returned to their levels 

of June 2021. The major exceptions were prices of maize, fertilizers and natural gas, whose prices 

fell by 19.0, 19.0 and 40.0 percent, respectively. Given the relatively small magnitudes of most of 

these shocks and the small shares of these products in total imports of Nepal, the model 

simulations for this paper do not include world price shocks apart from changes in the real prices 

of rice (18.2 percent) and wheat (-12.8 percent) from February 2022 to June 2023. 

 

 
6 Further details can be found on the website for the RIAPA Data and Modeling System (International Food Policy 
Research Institute, 2016).  
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4.2 Design of Simulations 

  

Simulations S1 through S4 show the results for four different agricultural productivity shocks: S1: 

Severe (1992), S2: Moderate (2010), S3: Moderate (2016) and S4: the average of these three 

shocks. In each of these simulations, total factor productivity of major crops is exogenously 

reduced or increased according to the magnitudes shown in Table 1. In addition, we simulate the 

combined effects of the productivity shocks and changes in import prices of rice and wheat 

(Simulation S5). 

5. El Niño- Related Productivity Shocks and World Price Changes (Simulation Results) 

 

5.1 El Niño- Related Productivity Shocks and World Price Changes (Simulation) 

esults)  

Simulations S1 through S4 of the El Niño related agricultural productivity shocks of 1992, 2010 

and 2016 indicate that the effects on macro-economic, sectoral, and household outcomes are 

broadly proportional to the size of the shocks (Figure 6). Total GDP would fall by 1.2 percent 

(2016) to 2.2 percent (1992), with a decline of 1.6 percent for the average El Niño agricultural 

productivity shock when simulated. Poverty increases by 0.8 percentage points in 2016 to 2.0 

percentage points in 1992, with a 1.4 percentage point increase for the average productivity 

shock. 

 

Negative agricultural productivity shocks from an average El Niño-related drought reduces 

agricultural output considerably. Including the effects of price shocks (Simulation S5), agricultural 

GDP could fall by 2.9 percent;7 essentially all the decline in agricultural GDP (-2.8 percent out of 

-2.9 percent) in simulations arises from the El Niño shock on agricultural productivity (Figure 7). 

Off-farm performance of parts of the agrifood system decline by 2.9 percent; world price shocks 

account for -0.4 percent of this decline. El Niño related shocks to agriculture have a major effect 

on non-agrifood system sectors, as well. For example, GDP outside the agrifood system could 

fall by 0.9 percent. Total GDP could decline by an additional 0.2 percentage points, increasing 

the total decline to -1.8 percentage points, based on our simulations.  

 

Our simulation results suggest that total household consumption also could fall by 2.1 percent.8 

Given that total real investment and government spending are assumed to be unchanged, total 

absorption (Consumption + Investment + Government expenditure) may by up to 1.4 percent. 

Nominal prices of paddy and wheat would also increase by 21.6 percent and 5.6 percent. Overall 

real food prices may increase by 1.3 percent, but lower household incomes result in lower demand 

and prices for non-food items. 

 

 
7 The agro-processing sector declines by 3.7 percent (including world price effects). 

8 Figure 8 and subsequent figures present results of the simulation of the average El Nino productivity shock with 

world price shocks.   
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Figure 6: Simulated macro-economic impacts of El Niño shocks on GDP and Poverty in various years. 

Notes: (i) * percentage point changes; and (ii) These simulations show effects of productivity shocks 

without price shocks 

Source: IFPRI Nepal RIAPA Model (International Food Policy Research Institute, 2023) 

The CPI is essentially unchanged, increasing by just 0.7 percent. Since the nominal exchange 

rate is fixed our simulation, the real exchange rate (approximated as the nominal exchange rate 

divided by the consumer price index) appreciates by 2.0 percent. The potential decline in 

employment9 in agriculture (-0.4 percent) is much less than the decline in total agricultural GDP 

(-2.2 percent) (Figure 8).  

 

 
Figure 7: Percent change in real GDP losses due to shocks within and outside the agrifood system (AFS)  

in Nepal. 

Source: Model simulations S4 and S5. 

Much larger employment losses in the off-farm part of the agricultural food system (- 8.0 percent) 

may be possible as declines in agricultural production reduce demand for off-farm services such 

as transport and marketing of agricultural products. Job losses outside of the agrifood system 

could also be significant (-2.2 percent). 

 

Overall, these El Niño-related productivity shocks result in a 1.8 percent fall in total household 

consumption (Figure 9). World price shocks increase the magnitude of the decline to -2.1 percent. 

Consumption by urban households is most affected by weather shocks to agriculture with a 

 
9 Employment includes farmers, paid and non-paid workers, and self-employed persons. 
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decline of 2.3 percent. Including world price shocks, the decline in consumption is 2.8 percent. El 

Niño productivity shocks have a larger effect on poor than on nonpoor households, reducing total 

consumption by 2.1 percent and 1.7 percent, respectively, for these groups. 

 

 
Figure 8: Simulated percent change in GDP and employment due to shocks within and outside the 

agrifood system (AFS) in Nepal. * 

Notes: (i) * Simulation S5: Average El Niño Productivity Shock with World Price Shock. 

Source: Model simulations. 

Figure 10 shows that poverty rises significantly in these simulations. An additional 0.40 million 

people may fall into poverty due to the El Niño-related productivity shocks so that the headcount 

rate increases by 1.4 percentage points from 15.0 percent to 16.4 percent.10 Among them, more 

than half of the increase in poverty (54.0 percent) would in urban areas. Poverty rises by 1.7 

percentage points in urban areas vs. only 1.2 percentage points in rural areas. 

 

Differential effects on poor and nonpoor households drive changes in inequality (Figure 11). El 

Niño – related productivity shocks result in a 2.5 percent decline in total consumption of the 

poorest 20.0 percent of households (quintile 1). Changes in consumption for the second, third 

and fourth quintiles are similar in size: -1.5 to -1.9 percent for productivity shocks alone and -1.7 

percent to -1.9 percent including price shocks. Higher income households (quintile 5) are more 

affected by both shocks than are middle-income households with lower incomes (quintile 4): -1.8 

percent for productivity shocks alone and -2.3 percent including price shocks. 

 

To assess implications for nutrition, we estimate changes in the cost of six major food groups for 

the EAT-Lancet’s healthy reference diet. Rising prices for cereals (included in staples) in these 

simulations increase the cost of the recommended healthy diet, though overall, the cost of a 

healthy diet rises by only 0.2 percent. Nonetheless, diet quality appears to potentially worsen for 

many households. 

 

 
10 Using a USD 1.90 poverty line. The poverty rate is higher in rural areas (16 percent) than in urban areas (10 

percent). 
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Figure 9: Simulated percent change in household real consumption. 

Source: Model simulations. 

An estimated 60.0 percent of households in Nepal lacked levels of consumption and the diversity 

of food intake needed for a healthy diet before the simulated El Niño shock. Simulation results in 

Figure 12 indicate that the combined effects of productivity and price shocks may lead to an 

additional 362 thousand people (1.6 percent of the total population) experiencing a worse diet 

quality (become deprived in at least one other food group). The effects are estimated to vary 

between urban (131 thousand, 36 percent) and rural (231 thousand, 64.0 percent) regions. 

 
Figure 10: Simulated percent change in Poverty Headcount Rates* 

Source: Model simulations. 
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Figure 11: Percent changes quintile consumptions (indicating inequality) * 

Notes: * Simulation S5: Average El Niño Productivity Shock with World Price Shock  

Source: Model simulations. 

 

 
Figure 12: Simulated diet Quality* (Number of people to become deprived in at least one additional food 

group needed for a healthy a diet (1000's)). 

Note: * Simulation S5: Average El Niño Productivity Shock with World Price Shock  

Source: Model simulations. 

 

6. Summary and Conclusions 

 

The potential adverse effects of an El Niño – related drought in Nepal could be significant. Our 

simulations suggest that rice and wheat production in Nepal could fall by 17.7 percent and 7.5 

percent, respectively, relative to trend production in the last major El Niño drought year which was 

1992. If 2023-24 productivity losses are in the range of those in other El Niño years, model 

simulations of an El Niño-related productivity shock equal to the average of the last three major 

shocks indicate that GDP could fall from 1.2 percent to 2.2 percent with the average of 1.8 percent 

even without world price shocks. In this scenario, poverty could rise significantly. Poor and rural 

households that face direct shocks to their agricultural production are especially vulnerable. An 

El Niño-related productivity shock could increase poverty by 0.25 to 0.57 million people, raising 

the headcount poverty rate from 0.9 to 2.0 percentage points from the current level of 15.0 percent 

up to 15.9 to 17.0 percent.  

 

The findings accentuate the significance of initiatives aimed at promoting rainfed varieties and 
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Agricultural Research Council (NARC) has introduced six drought-tolerant varieties, namely 

Sukha-1, Sukha-2, Sukha-3, Sukha-4, Sukha-5, and Sukha-6, along with rainfed varieties such 

as Ghaiya-3 and Hardinath-4 (Timsina, 2023). Technologies that enhance resilience, such as 

improved varieties with higher drought tolerance, agronomic practices conserving soil moisture, 

and accessible irrigation facilities, have the potential to mitigate adverse effects on crop yields, 

GDP, and poverty compared to past severe droughts. NARC has been collaborating with CGIAR 

institutes to develop climate-resilient varieties and management technologies to address the 

emerging adverse effects of climate risks on the major crops. However, funding for these research 

efforts remains insufficient when compared to the risks identified in our simulations. Moreover, 

our simulations nonetheless suggest that shocks could reverberate throughout the economy, 

affecting total household consumption with larger effects on poor households. Well-designed 

market systems interventions and targeted safety net programs could help supplement incomes 

and food consumption of poor households facing lower incomes and/or higher food prices.  

 

Furthermore, off-farm components of the agrifood system may experience parallel challenges, 

according to our simulation results for world price shocks. El Niño-related repercussions could 

extend to non-agrifood sectors, possibly causing a decline in GDP. Simulations suggest that 

household consumption levels may also decline. Adverse effects also appear to be more 

pronounced among impoverished households, leading to a slight increase in the overall poverty 

headcount rate. Simulations also suggest that diet quality may deteriorate for many households, 

potentially affecting 1.6 percent of the total population, with the largest impact among the rural 

poor. 

 

We note some limitations to our analyses and directions for future studies. Further analysis is 

needed to refine these model simulations to estimate differential impacts on households by 

region. Evaluation of policy options to mitigate impacts on food systems, poverty, and food 

insecurity is also a high priority. El Niño-related productivity shocks are recurring events in Nepal 

and throughout most of Asia. Improving our understanding of these events, their impacts, and 

mechanisms to reduce adverse effects on households may have significant benefits in 2023 and 

beyond. Therefore, research priority and focus should be towards addressing these effects and 

their potential interaction with other economic shocks in the future. The use of innovative learning 

platforms among a range of stakeholders and availability of data for forecasting is equally 

important to tackle with those issues. These caveats notwithstanding, this study analyses and 

provides preliminary ex-ante evidence how climatic events and global economic shocks could 

result in potential undesirable consequences to Nepali farmers and economically-disadvantaged 

consumers.  
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and engagement across the food production–to–consumption continuum to support equitable 

access to sustainable healthy diets, improve farmer livelihoods and resilience, and conserve 

land, air and groundwater resources. 
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